Aim: To examine the frequency, preventability, and consequences of hospital acquired pressure injuries in acute care hospitals over a 4-year period.
| INTRODUCTION
Pressure injuries (PIs) are considered adverse events (AEs) that cause suffering for patients 1 and costs for society. 2 Global studies examining PIs in hospital settings report PI prevalence varies widely from 0% to 46%. Despite the great focus on PI in hospitals, the national prevalence remains high. The prevalence of PI category 2-4 was 8.3% in 2011
(n = 16 466) and 7.0% (n = 15 116) in 2017. 4, 5 To explore factors related to successful PI prevention, we conducted an interview study with leaders at the micro, meso, and macro levels in six Swedish hospitals. Three main themes were identified: creating a good organization, maintaining persistent awareness, and realizing the benefits for patients. 6 Another study concluded that the role of nurse leaders was to ensure alignment through education, integration of PI prevention through improvement teams, and the use of improvement activities to achieve performance goals. 7 The nurse managers' attitude and engagement is crucial to enable the nurses to work actively with PI prevention. 6 Furthermore, a study investigating organizational factors in four Norwegian hospitals found that PI could be reduced by improving the patient safety culture. 8 As part of the Swedish patient safety initiative, all acute care hospitals have performed medical record reviews using the Global Trigger Tool (GTT) method since 2012. The GTT is a well-documented and commonly used method developed by the Institute for Healthcare Improvement to detect AEs in hospital patients. [9] [10] [11] Sweden is among the few countries that have required the use of the GTT in all hospitals as part of a national government policy. As prevalence studies provide only a snapshot of the PIs observed on a specific day, the GTT could give a complementary perspective on tracking PIs nationally,
as it provides not only the PI prevalence, but evaluations of the preventability and harm of the AEs. The aim of this study was to examine the frequency, preventability, and consequences (severity category and extended hospital stay) of hospital acquired PIs in Swedish acute care hospitals using the GTT over a 4-year period. Reporting. The categories E through I (ie, those related to harm) were included (Table 3 ).
| The GTT data collection: The record review process
Each hospital had its own GTT review team consisting of physicians and registered nurses (RNs). The team members had special education and training in the record review methodology and a special interest and knowledge in the field of patient safety, and represented different medical specialties. The National Manual for Record Reviews provides detailed instruction on the review process, standardizing data capture across hospitals. 13 The GTT record review methodology is a two-stage process:
• In the first stage, RNs scan the documentation for triggers and possible AEs connected to the trigger. Triggers are indicators that an AE may have occurred during hospitalization.
• In the second stage, a team consisting of the RNs and a physician confirm or refute the AE by scrutinizing all documentation that suggests it. If an AE is identified, it is categorized according to type and severity. Finally, the team discuss whether or not the AE could have been prevented (eg, risk assessment and pressure relieving mesures 3 ) using the preventability Likert scale.
| Analysis of the GTT data
Data are presented descriptively, using common measures of central tendency including frequency, percentage, mean, and median. We did not conduct further inferential statistical analyses as the numbers of PIs were small in this large sample, and any statistical differences could not be considered clinically significant.
| Ethical considerations
The study was conducted in compliance with the Declaration of Helsinki and with approval from all county council directors. 16 Approval from the research ethics committee was not required as the retrospective record review was conducted in accord with national regulation of the use of patient records and seen as a part of quality improvement initiatives in the hospitals. Personal identification numbers were not collected or reported in the national database.
3 | RESULTS
| Frequency and preventability
Over the 4-year period from 2013 to 2016, there were 64 917 acute care hospital admissions that were reviewed ( Figure 1 ). Twelve percent were admissions with AEs, and 1% were AEs specifically with hospital acquired PIs.
There were 788 PIs detected in 734 patients, and 91% were determined to be preventable. The most common AEs that were identified together with PIs were hospital acquired infection (n = 176, 59.3%), falls (n = 37, 12.5%), adverse drug event (n = 37, 12.5%), distended urinary bladder (n = 30, 10.1%), and surgical events (n = 27, 9.1%).
Mean PI prevalence ranged between 0.1% and 2.6% across the 21 county councils/regions. Specialties with highest PI prevalence were geriatric (4.0%), medical kidney and dialysis (3.9%), and lung medicine (1.9%). The PI prevalence was higher for patients 65 years and older compared with patients under 65 years, 1.6% vs 1.1% (Table 1) and for "satellite patients" compared with those who were not, 5.1% vs 2.3% ( Figure 2 ). Preventability for the age group under 65 years was 93% for women and 88% men. All "satellite patients" (100%) (cared for on another unit than the one who had specific competence and medical responsibility for the patient) had PI that were assessed as preventable compared with 91% (women) and 92% (men) of the patients that stayed in their own units.
PI prevalence for acute and elective hospital admissions were 2.8% and 1.1%, respectively. Corresponding figures for surgical and non-surgical procedures were 3.1% and 2.2%. The majority of PIs (99%) were assessed as contributing to temporary harm to the patient, which required intervention, or initial or prolonged hospitalization and 1% of PIs resulted in permanent damage or death over this 4-year period (Table 3) .
Mean length of hospital stay was 6 days for patients without any AE and 18 days for patients with PIs ( Figure 1 ). The mean extended length of hospital stay, ie, extra hospital days, was 15.8 days (range 6.8-27.6) for patients who developed a PI during their hospitalization.
| DISCUSSION
The prevalence of hospital acquired PI category 2-4 detected by the GTT was 1% compared with 4.5% in the annual national prevalence studies. 5 Both methods showed lack of improvement in acute care
hospital PIs over the 4-year period. Findings reveal that direct . 19 In addition, shortage of RNs may require patient placement on an alternative unit. It can be argued that PI prevention is part of the fundamentals of care and all RNs should know how to risk assess and implement effective PI prevention regardless of unit type. 20 However, Sving and co-authors found that nurses needed bedside support to manage optimal prevention for specific patient groups. 21 The large RN4CAST study across 12 European countries, including Sweden, found that nursing care left undone was associated with nurse-related organizational factors. 22 Nursing care left undone in Swedish hospitals that could be important in the development of PIs included "developing or updating nursing care plans" (32.9%), "skin care" (23.5%), "frequent turning of patients" (18.4%), and "educating patients and families" (25.2%). A quantitative study using the Attitudes toward Pressure ulcer Prevention instrument found that nurses' attitudes toward PI prevention were high. 23 However, in three qualitative studies, RNs reported that PIs and preventive interventions had relatively low importance among Swedish RNs, and preventive interventions were regarded more as a task for assistant nurses. [24] [25] [26] Furthermore, staff have been found to be lacking in knowledge both of how to reduce pressure and shear 27, 28 and of preventive interventions (repositioning and using pressure-reducing equipment).
4,29
In a Swedish national sample (n = 33 562), most PIs detected by the GTT (91%) were judged preventable compared with 60% to 73% of overall AEs. 30 and effectiveness of the interventions in meeting the expected outcomes". 31 Our findings reveal that PIs in the severity categories E and F resulted in temporary harm, which is consistent with a study by
Classen and co-authors in three large US hospitals. 9 There is no question that PIs cause physical suffering and may also have a negative impact on social, psychological, and/or financial aspects of life, and consequently, on health-related quality of life. 1 However, the temporary nature of PIs secondary to hospitalization need additional attention and differentiation of those that have permanent effects from PI.
A systematic review found that the cost of PI treatment varied between €1.71 and €470.49 across settings. 2 Furthermore, a costeffectiveness analysis suggests that PI prevention contributed to cost saving and resulted in greater expected effectiveness than the standard care approach. 32 Hospitals have limited budgets and many competing demands for improvement initiatives. Thus, it is important to understand the harms and costs associated with patient safety incidents to provide guidance in establishing strategic preventive efforts. Hauck and co-authors studied patient records from 273
English hospitals and found that the greatest losses in health and excess bed-days were caused by preventable PIs. In Sweden, the cost for one hospital day is approximately €1000. that the cost of AEs is on average 14% to 15% of total medical costs in the industrialized world. 34 Preventive, instead of reactive, patient safety initiatives are an effective way to save public costs and reduce patient suffering.
The Organization for Economic Co-operation and Development suggests that the active engagement of health care providers and patients is critical to reducing patient harm on a national level. 34 In Sweden, the GTT is a practical approach to identifying national priorities. All Swedish health care organizations have the responsibility to work systematically with patient safety, to prevent AEs, to investigating why an AE (eg, PI) has occurred, and to develop an action plan for improvement. 
| Clinical implications
Noting that the majority of hospital acquired PIs are preventable, major savings can be expected from preventive work. The nurse managers can use information from the GTT to initiate quality measurements/audits for special patient groups and to create a common outlook on PI prevention. Frequent education is important for nurses to have the necessary confidence and skills to implement appropriate interventions to prevent PIs. 6, 7, 34 Because PI prevention requires the entire health care team, other health care providers also need education about PIs. Furthermore, clinical nurse leaders need to take responsibility for bedside nursing care, for example, integrating PI prevention in ward routines such as hourly roundings and bedside handovers. 35, 36 If the hospital has many "satellite patients", then nurse leaders with expert PI competence should be available as facilitators to implement evidence-based interventions at the bedside. 37 Furthermore, a dialogue is needed with top management regarding hospital routines for managing overflow of admitted patients. Should really frail patient at risk for AEs be relocated to a unit without specific competence and medical responsibility for the patient?
| Methodological considerations
The strengths of our study are the large sample size (n = 64 917) and random samples of hospital admissions. However, several limitations must be considered when interpreting the findings. The retrospective design with a review of patient records as the data source could be a limitation itself. The variability of documentation across hospitals and consistent findings of the relative imprecision of using record review to establish PI rates are important considerations. However, the patient record is the legal documentation of care provided and is considered the gold standard, regardless of any retrospective record review. The GTT also places a smaller demand on resources than a full record review by requiring reviews of a smaller number of patient records.
| CONCLUSION
The GTT provides a useful and complementary national perspective on PIs across hospitals, informing health care providers on safety priorities to reduce patient harm. Clinical leaders can use information on the preventability and the consequences of AEs for patients, as well as evidence-based arguments for improving the health care organization. Nurse managers responsible for units with many "satellite patients", older patients, and acute admissions need to be aware of patient safety risks and work proactively to reduce them.
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